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5.0
POTENTIAL EFFECTS OF THE PROPOSED PROJECT

This section evaluates the effects and benefits of the proposed project on coho salmon,
steelhead, and Chinook salmon within the action area in the Russian River watershed.
Evaluation criteria outlined in Appendix C are applied to evaluate components of the
proposed project described in Section 4.

Section 5.1 assesses the effects of flood control and hydroelectric facility operations.
Operation and maintenance activities at Coyote Valley Dam and Warm Springs Dam are
evaluated.

Section 5.2 evaluates the effects of operation and maintenance activities related to the
diversion facilities and the water supply and transmission system.

Section 5.3 evaluates the effects of the proposed water management. Effects of the Flow
Proposal on flow, water temperature, and DO are evaluated. Effects of additional
measures proposed as part of water management are also evaluated. Section 5.3 also
assesses the effects of proposed water management on the Estuary. The effects of the
proposed Estuary management, including a change in the artificial breaching program,
are evaluated.

Section 5.4 evaluates the effects of the proposed channel maintenance activities. Section
5.5 evaluates the effects of restoration and conservation actions.

Section 5.6 evaluates the effects of the proposed fish production facilities. Programs
proposed for steelhead and coho salmon, as well as future programs for steelhead and
Chinook salmon, are assessed.

Section 5.7 provides a summary of effects.
5.1 FLOOD CONTROL OPERATIONS AND HYDROELECTRIC OPERATIONS

This section examines the effects of Warm Springs and Coyote Valley dams’ flood
control operations on coho salmon, steelhead, and Chinook salmon in order to
characterize their influences on salmonid populations and habitats. The effects of
hydroelectric operations at Warm Springs Dam are also discussed in Section 5.1.4.

Flood control operations at Warm Springs and Coyote Valley dams affect water quality,
flow regimes, and channel geomorphology in the Russian River and Dry Creek. During
flood control operations and dam maintenance activities, flow release rates are adjusted at
the dams. The flow-rate adjustments may either decrease or increase flow rates. The rate
of change is attenuated in a downstream direction in both Dry Creek and the mainstem
Russian River.
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Flood control operations at Coyote Valley and Warm Springs dams may affect salmonids
in various ways. Potential issues of concern include:

o Changes in turbidity
o Effects on channel geomorphology

- Scour of spawning gravels
- Streambank erosion
- Channel maintenance/geomorphology

e Ramping rates and flow recessions

5.1.1 FLOOD CONTROL AND WATER QUALITY

Flood control operations during the winter runoff period do not have a strong influence
on temperature or DO conditions, but do have the potential to effect the amount of
turbidity in the Russian River and Dry Creek.

Ritter and Brown (1971) conducted the only known turbidity study in the Russian River
associated with the operational effects of Coyote Valley Dam. Land-use changes and
development in the Russian River watershed may have altered the sources and amount of
turbidity in the Russian River since the Ritter and Brown study was conducted. However,
this BA addresses only turbidity associated with operation of Coyote Valley and Warm
Springs dams, and does not address other sources of turbidity that may occur in the
watershed.

During storm runoff events, sediment naturally enters Lake Mendocino and Lake
Sonoma, and finer sediment particles often remain suspended in the water column.
During and after storm events, turbid water may be released from Coyote Valley Dam for
several days until high flows begin to recede from the flood peak in the downstream
channel (Ritter and Brown 1971).

Inflow to Lake Mendocino contains a much higher level of turbidity than inflow to Lake
Sonoma (USACE 1986a). Because Lake Mendocino inflow has a relatively short
residence time compared with Lake Sonoma, much of the suspended sediment does not
settle out. Therefore, flow releases from Coyote Valley Dam are more likely to influence
downstream water quality. Historically, Dry Creek has had the least persistently turbid
water compared with the Russian River (Ritter and Brown 1971). As tributaries
downstream of the dams contribute suspended sediment and streamflow to the mainstem
Russian River and Dry Creek, the relative proportion of turbidity originating from flood
control activities diminishes farther downstream.

Turbidity associated with high-flow releases is due to fine sediment particles (silts and
clays) held in suspension. It is unlikely that much of this fine sediment will settle out in
the bed of downstream channels. Silt and clays are readily transported in suspension as
wash-load (Reid et al. 1997), and much of this material is either deposited in long-term
sediment storage features such as terraces, floodplains, natural river levees, and bars, or is
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completely transported through the river channel. Thus, turbidity associated with flood
control releases is not expected to have a great influence on physical habitat conditions
such as spawning gravels, riffles, or pools. Persistent turbidity, however, could affect
behavioral activities such as abandonment of cover or short-term reduction in feeding
rates. For example, Berg and Northcote (1985) found that feeding and territorial behavior
of juvenile coho salmon are disrupted by short-term exposures (2.5 to 4.5 days) to turbid
water (up to 60 NTU).

The Water Quality Control Plan for the North Coast Region sets a standard for turbidity
as:

Turbidity shall not be increased more than 20 percent above naturally
occurring background levels. Allowable zones of dilution within which
higher percentages can be tolerated may be defined for specific
discharges upon the issuance of discharge permits or waiver thereof-

The turbidity of water releases from Coyote Valley and Warm Springs dams depends on
the duration and intensity of flows into the flood control reservoirs. Ritter and Brown
(1971) measured turbidity levels at locations above and below Lake Mendocino in the
Russian River and found that periods of persistent water turbidity (greater than 20 mg/1)
appear to be generally the same above and below Coyote Valley Dam (Table 5-1). They
concluded that water in Lake Mendocino remains turbid about as long as water entering
the reservoir remains turbid, and that water releases at Coyote Valley Dam will remain
turbid until the water flowing into the lake becomes clear. Based on the Ritter and Brown
(1971) study, it appears that discharges from Coyote Valley Dam are within the 20
percent turbidity criteria for the North Coast Region.

Table 5-1 Periods of Persistent Turbidity (> 20 mg/l), East Fork Russian River,
1965 to 1968

1965 1966 1967 1968
Dec. 20-July 16 Nov. 15-May 20 Nov. 15-May 19 Nov. 30-Apr. 15

East Fork Russian
River near Calpella

East Fork Russian
River near Ukiah

Source: Ritter and Brown (1971)

Dec. 21-May 19 Nov. 17-July 19 Nov. 18-June 7 Dec. 2-Apr. 19

The Russian River is naturally turbid during the winter and spring runoff. If Lake
Mendocino did not exist, the turbid water that enters the lake would have flowed down
the East Fork unobstructed and the turbidity of Russian River water would have increased
between storm events. Instead, Lake Mendocino interrupts the turbid flows on the East
Fork. Thus, when releases from the lake are low for several days following flood flow
releases, the water on the Russian River becomes clear (Ritter and Brown 1971). This
condition probably would not have occurred if Coyote Valley Dam did not exist,
indicating that flood control operations are unlikely to increase turbidity in the mainstem
or to affect listed salmonids.
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5.1.2 EFFECTS OF FLOOD CONTROL OPERATIONS ON CHANNEL GEOMORPHOLOGY

Flood control operations attenuate floods by storing stormwater discharge in reservoirs.
By releasing the stored water more slowly into the Russian River, flood operations damp-
out peak flows and increase the duration of moderate flows in mainstem channels.

Flood control activities result in a change in the natural hydrograph, which may alter the
geomorphic function of the system. Interim Report 1 (ENTRIX, Inc. 2000a) examined
flood control activities in the Russian River and identified three potential effects of flood
control operations on channel geomorphology: the scour of salmonid redds, increased
streambank erosion, and the reduction of channel maintenance flows. Appendix C
provides evaluation criteria and analysis methodology for these studies.

5.1.2.1 Scour of Spawning Gravels

While flood control activities at Warm Springs and Coyote Valley dams reduce the
magnitude of flood peaks in the Russian River, the magnitude and duration of flood
releases may still be sufficient to mobilize the streambed, resulting in the loss of
incubating embryos. The potential for redd scour was evaluated in three reaches, between
Cloverdale and Ukiah (Upper Russian River), in the Alexander Valley (Middle Russian
River), and in Dry Creek. Chinook salmon and steelhead typically spawn in the Upper
Russian River, while all three species may spawn in Dry Creek. Chinook salmon
spawning was documented in Dry Creek in 2003 (A. Harris, SCWA, pers. comm. 2003).
The analysis showed that on the mainstem Russian River, redd scour can occur during
high winter flows in the absence of flood control releases and that the frequency of redd
scour increases with distance downstream from the dam.

The potential for redd scour was estimated by determining the percent of flows in each
reach, over a 36-year period (1960 to 1995), that resulted in the mobilization of spawning
gravels sufficient to expose the egg pocket of the redd. It is expected that the flood flow
regime developed from this 36-year period of record would be similar to the flood flow
regime in the future under the proposed project. Each species uses a different size of
spawning gravel and each size of spawning gravel responds differently to floods. To
characterize gravel, geomorphologists use the median size of gravel, D50, as measured
by the diameter of a particle. The D50 means that 50 percent of the population of particle
sizes (i.e., spawning gravel bed material) is equal to or finer than the representative
particle diameter. Chinook salmon spawn in gravels with a D50 of 36 mm, steelhead
spawn in gravels with a D50 of 22 mm, and coho salmon spawn in gravels with a D50 of
16 mm. These D50 are based on a compilation of spawning gravel particle sizes reported
from numerous studies on streams throughout the western states (Kondolf and Wolman
1993). From here on, this report uses the terms “Chinook spawning gravels,” “steelhead
spawning gravels,” and “coho spawning gravels” to refer to a particle size composition of
streambed material with the respective D50 listed above.

Scour events that occur later in the spawning and incubation season are more detrimental
than those that occur earlier because they have the greatest potential to scour the most
redds and incubating alevins. Late-season high flows that disrupt spawning gravels with
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incubating eggs will likely have a greater adverse effect on reproductive success for that
year’s class.

Table 5-2 presents the results of the spawning gravel scour analysis. A score of 1
indicates the highest frequency of scour, and a score of 5 indicates the lowest frequency
of scour. Appendix C presents a more detailed explanation of the evaluation criteria and
analysis.

Table 5-2 Spawning Gravel Scour Scores (Percent), by Location, for a 36-Year
Period (1960 to 1995)
Ukiah to
Score* Alexander Valley Alexander Valley Dry Creek

(near Cloverdale)
Steelhead  Chinook Steelhead Chinook Steelhead Chinook Coho

5 2.8 2.8 2.8 11.1 22.2 47.2 13.9
4 55.6 0 5.6 11.1 16.7 11.1 5.6
3 41.7 97.2 333 63.9 333 27.8 16.7
2 0 0 583 13.9 27.8 13.9 22.2
1 0 0 0 0 0 0 41.7

*Score of 5 indicates least scour, 1 indicates most scour.

Upper Reach Russian River

Table 5-2 summarizes the results of the spawning gravel scour evaluation between Ukiah
and Cloverdale. The evaluation indicates steelhead gravels were relatively stable. A total
of 26 cross-sections were analyzed in this reach for both steelhead and Chinook salmon.
Of these 26, 9 cross-sections (35 percent of the total 26) never showed initiation of
movement for steelhead gravel sizes. Therefore, the assigned scores were always better
than 1 or 2. In one of the 36 years analyzed (e.g., 2.8 percent of the time), steelhead
gravels at no more than 10 cross-sections (e.g., 38 percent of the total 26) experienced
initiation of motion, thus earning a score of 5. In 55.6 percent of the years analyzed (e.g.,
20 years of the 36 evaluated), 65 percent of the cross-sections (e.g., up to 17 cross-
sections) experienced scour, earning a score of 4. For 41.7 percent of the 36 years
evaluated (e.g., 15 years), up to 17 cross-sections experienced scour during the latter part
of the incubation season (May 1-May 30), earning a score of 3. In this case, the lower
score of 3 is assigned because the scour occurs during the latter part of the incubation
season. This is in contrast to those years when a score of 4 was assigned, even though the
same number of cross-sections, 17, experienced scour with a similar frequency over the
36-year-period analyzed.

Chinook salmon spawning gravels (i.e., the median-size gravel used by Chinook salmon)
were moved more frequently than steelhead spawning gravel, even though Chinook
salmon spawning gravels are larger and less apt to be mobilized. This is because Chinook
salmon spawn earlier in the year than steelhead, so that more scouring events take place
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after Chinook salmon have completed spawning, subjecting eggs to a greater risk of
scour. Therefore, the potential for negative effects on incubation are greater.

Of the 26 cross-sections, 16 never showed initiation of movement for the gravel sizes
Chinook salmon use. Therefore, the scores earned were always better than 1 or 2.
However, in 97.2 percent of the years analyzed (35 out of 36 years), 10 of the 26 cross-
sections (38 percent) were scoured during the incubation season (February 1-March 30),
earning a score of 3.

In general, Chinook salmon spawn only through January, while their incubation period
extends through March. High flows are frequent in February and March where redd loss
cannot be replaced by subsequent spawning. Thus, scour of Chinook salmon spawning
gravels occurs more frequently than steelhead during their sensitive incubation period,
indicating that Chinook salmon redds are more susceptible to scour from high winter
flows.

Middle Reach Russian River

Table 5-2 summarizes the data for the Alexander Valley or Middle Reach. A total of 30
cross-sections were analyzed for both Chinook salmon and steelhead. Redd scour was
more frequent in the Middle Reach than in the Upper Reach, due to flow accretion from
downstream tributaries.

Of the 30 cross-sections, steelhead spawning gravels at only 1 cross-section never
experienced scour over the range of flows evaluated in the 36-year period of record. For
58 percent of the years (e.g., 21 years), steelhead spawning gravels were assigned a score
of 2. The score of 2 is a result of scour at 29 cross-sections during the December 1-April
30 period, although no scour occurred during the later incubation period (May 1-May
31). For 33 percent of the years analyzed (e.g., 12 years), up to 22 cross-sections out of
30 (75 percent) experienced scour during the earlier spawning season (December 1-April
30), earning a score of 3. There were 2 years (5.6 percent frequency) when scour
occurred at less than one-half of the 30 cross-sections, earning a score of 4, and only 1
year (2.8 percent) when less than 25 percent of the cross-sections (up to 7 cross-sections)
were scoured, earning a score of 5.

Chinook salmon spawning gravel scores indicate more stable conditions. Of the 30 cross-
sections analyzed, spawning gravels at 25 percent (8) never experienced scour, so there
were no years that received a score of 1. In 13.9 percent of the years (e.g., 5 years), scour
took place at up to 22 cross-sections in the later incubation season (February 1-March
31), earning a score of 2. Scour at up to 22 cross-sections during the earlier spawning
season (November 1-January 31) earned a score of 3. A score of 3 was also earned when
scour occurred at no more than 15 cross-sections (50 percent) during the later incubation
period. In combination, a total of 64 percent of the years analyzed (23 years), resulted in
a score of 3. A score of 4 was earned in 11 percent of the years (4 years), indicating scour
at up to 15 cross-sections during the earlier spawning season, and a score of 5 was earned
in 11 percent of the years, indicating scour at 6 or fewer cross-sections.
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While both spawning gravel types scored lower in the Middle Reach mainstem than in
the Upper mainstem, Chinook salmon did better in the Alexander Valley than steelhead.
This is likely because the smaller steelhead gravels are much less able to withstand
scouring under a high-flow regime. Thus, even though steelhead spawn later than
Chinook salmon, this advantage is not enough to overcome the scouring effects of the
high-velocity flows in the reach. Overall, the larger gravel preferred by Chinook salmon
is more resilient to high winter flows in the Middle Russian River mainstem than the
smaller steelhead spawning gravel.

Dry Creek

Table 5-2 summarizes the data for Dry Creek. On Dry Creek, flood control operations
were evaluated for scour of spawning gravels for all three salmonid species. Significant
scour of steelhead and Chinook salmon gravels rarely occurs in Dry Creek. There were
112 cross-sections analyzed on Dry Creek. Steelhead spawning gravels earned a score of
3 or higher in 72 percent of the years, while Chinook spawning gravels received a score
of at least 3 or higher in 86 percent of the years.

For steelhead, 27.8 percent of the years analyzed (10 years) received a score of 2,
indicating that gravels at up to 108 cross-sections out of 112 (96 percent) experienced
scour during the early part of the spawning season. Up to 75 percent of the cross-sections
(84 out of 112) experienced scour during the early part of the spawning season
(December 1-April 30) in 12 of the years evaluated in the 36-year period of record,
earning a score of 3 (33.3 percent). Up to 46 percent of the cross-sections (52 out of 112)
scoured in 6 of the years evaluated (16.7 percent), earning a score of 4. Up to 22 percent
of the cross-sections (25 out of 112) scoured in 8 of the years evaluated (22.2 percent),
earning a score of 5. In almost all years, gravels were never scoured at more than 21
cross-sections during the later incubation period.

For Chinook salmon, 47 percent of the years analyzed (17 years) received a score of 5,
indicating that up to 21 cross-sections out of 112 (19 percent) experienced scour. A score
of 4 was received in 11 percent of the years (4 years), indicating scour at up to 46 cross-
sections (41 percent of the 112 evaluated) during the early part of the spawning season. A
score of 2 was earned in 13.9 percent of the years evaluated (5 years), indicating scour at
up to 108 cross-sections (96 percent of the 112). None of these scour events occurred
during the later incubation season so therefore no years received a score of 1.

Coho spawning gravels faired much more poorly, due to their smaller size and the fact
that coho salmon spawn in November through January. Model results indicated that coho
redds would have been lost or severely depleted (scores of 1 or 2) in most of the transects
in almost 64 percent of the years. The score of 1 indicates that 98 percent of the cross-
sections analyzed experienced scour during the later incubation period (February 1—
February 28), for 42 percent of the years evaluated. The score of 2 indicates that in 22
percent of the years evaluated, 98 percent of the cross-sections were scoured during the
earlier part of the spawning period (December 1-January 31). Coho salmon redds would
have faired well (scores of 4 or 5) in almost 20 percent of the years. A score of 5
indicates that up to 25 percent of the cross-sections evaluated experienced scour, and a
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score of 4 indicates that up to 49 percent of the cross-sections experienced scour during
the earlier spawning season. Considering that the streambed should be periodically
entrained to flush and transport fine sediments and thereby maintain good-quality
spawning gravels, the scores probably indicate a reasonably good balance between
streambed mobilization and spawning gravel stability for successful reproduction of
Chinook salmon, and an acceptable balance for steelhead. Frequent mobilization of the
streambed (by bankfull discharges occurring on average every 1 to 2 years) and by larger
floods (exceeding 3- to 5-year annual maximums) are important attributes of adjustable
channels that are needed to maintain a balanced sediment budget over the long-term
(McBain and Trush 1997). Without a balanced sediment budget, the channel will
experience vertical bed instability, either aggradation or degradation.

Coho spawning gravels in Dry Creek are scoured frequently and may result in low
incubation success. Given the present geomorphology of Dry Creek, scour of coho
spawning gravels would occur in the absence of flood control operations. The narrowing
and straightening of the channel from riparian encroachment and channel downcutting
may exacerbate scour.

5.1.2.2 Streambank Erosion

Sustained releases of flood flows have been cited as a potential cause of streambank
instability on both Dry Creek and the mainstem Russian River. Streambank erosion can
temporarily increase sediment loads and reduce habitat complexity. Prolonged discharges
in excess of 2,500 cfs are believed to be a cause of accelerated bank erosion on Dry
Creek (USACE 1999a). For the mainstem Russian River, there are also no reports that
specify which mainstem reaches are subject to erosion, except that “high sustained
releases erode the river bank for miles downstream” (USACE 1999a). At flow thresholds
of 6,000 cfs at Hopland and 8,000 cfs at Cloverdale, bank erosion is assumed to occur.
Appendix C presents the basis for these conclusions.

Mainstem Russian River

Using threshold values of 6,000 cfs at Hopland and 8,000 cfs at Cloverdale, streamflows
above these values were tallied on an annual basis for water years 1960 to 1995. The
greater the number of days that exceeded these thresholds in a given year, the greater the
likelihood of streambank erosion and the lower the score. Figure 5-1 is a frequency
histogram showing these scores. Most years receive a score of 5 at both locations
evaluated. At Hopland, 80 percent of the 36-year period of record (29 years) received a
score of 3 or better. At Cloverdale, 75 percent of the 36-year period of record (27 years)
received a score of 3 or better.

It is noteworthy that on many of the days when flows exceeded the erosion threshold,
discharge from Coyote Valley Dam was low. For example, in 1995 there were 12 days
when flows exceeded the 6,000-cfs erosion threshold, but the release from Coyote Valley
Dam never exceeded 600 cfs, and was usually only 35 cfs. At Cloverdale, there were 21
days when flows exceeded the 8,000-cfs erosion threshold. But on only three of those
days, releases from Coyote Valley Dam increased the total downstream discharge.
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indicative of years with relatively greater number of bank erosion events; higher scores indicate
relatively fewer bank erosion events, for the number of years shown in the graph.

Figure 5-1  Frequency Histogram of Bank Erosion Scores on Mainstem Russian River,
1960 to 1995
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To minimize bank erosion, flood control operations are often timed so that reservoir
outflows constitute a relatively insignificant portion of the total streamflow at Hopland or
Cloverdale. The analyses indicate that flood operations at Coyote Valley Dam do not
cause prolonged flows above the threshold at which streambank instability and erosion
begin in the Upper and Middle Reaches of the Russian River.

Dry Creek

Streambank erosion on Dry Creek occurs when sustained flows exceed 2,500 cfs
(USACE 1999a). To assess the effects of flood control operations on erosion,
streamflows above 2,500 cfs were tallied on an annual basis for the water years 1960 to
1995. The greater the number of days that exceed 2,500 cfs in a given year, the greater
the likelihood of streambank erosion and the lower the score.

Table 5-3 shows bank erosion scores for two Dry Creek locations (immediately below
Warm Springs Dam and near Geyserville) by water year. The Geyserville location is
below the Pena Creek confluence, which represents the most significant tributary input
on the Dry Creek system. Figure 5-2 is a frequency histogram showing the Dry Creek
bank erosion scores.

As shown in Table 5-3, a score of 5 was assigned to about half of the years analyzed (18
of 36 years) near Geyserville, indicating that flows did not exceed 2,500 cfs more than 3
days per year. However, a score of 1 was assigned to 10 of the 36 years in the water
record. Thus, in approximately 28 percent of the years, flows exceeded 2,500 cfs for
more than 16 days and streamflow conditions were highly conducive to bank erosion.
Inspection of the flow records indicates that in many years when the score is 1, there are
at least 5 consecutive days when flows exceed 2,500 cfs, indicating prolonged high-flow
conditions.

It is noteworthy that on many days when flows exceeded the erosion threshold near
Geyserville, discharge from Warm Springs Dam was low (the “Near Geyserville”
location is the USGS gaging station downstream of the Pena Creek confluence). For
example, inspection of the modeled flow records indicates that in water year 1983, there
were 33 days when flows exceeded the 2,500-cfs erosion threshold near Geyserville; but
on 13 of those days, the release from Warm Springs Dam was no greater than 120 cfs.
Flood control operations are often timed so that reservoir outflows during prolonged peak
streamflow conditions downstream are a relatively insignificant contributor to total flow
and bank erosion.

Model simulations of the 318 days when flows exceeded the 2,500-cfs erosion threshold
show there were 114 days (36 percent of the time) when natural flow accretion below
Warm Springs Dam was greater than 2,500 cfs. Flow releases were either very low or
smaller than natural flow accretion below the dam so that the erosion threshold would
have been exceeded regardless of flood operations at Warm Springs Dam. Therefore, the
evaluation criteria may overstate the influence of flood control operations at Warm
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Table 5-3 Number of Days with Flow Exceeding 2,500 cfs on Dry Creek, and
Score, for 36-Year Period

Days Exceeding 2,500 cfs Score*
Water Year Bel(fw Warm Near Geyserville Warm Springs Near Geyserville
Springs Dam Dam
1960 3 3 5 5
1961 0 0 5 5
1962 4 7 4 4
1963 5 6 4 4
1964 0 0 5 5
1965 10 16 3 1
1966 4 4 4 4
1967 9 8 3 3
1968 0 5 5
1969 19 18 1 1
1970 26 31 1 1
1971 1 5 5 4
1972 0 0 5 5
1973 7 18 4 1
1974 17 33 1 1
1975 3 7 5 4
1976 0 0 5 5
1977 0 0 5 5
1978 0 6 5 4
1979 0 2 5 5
1980 12 21 2 1
1981 0 0 5 5
1982 7 18 4 1
1983 10 36 3 1
1984 0 3 5 5
1985 0 0 5 5
1986 5 10 4 3
1987 0 0 5 5
1988 0 1 5 5
1989 0 0 5 5
1990 0 0 5 5
1991 0 0 5 5
1992 0 0 5 5
1993 7 25 4 1
1994 0 2 5 5
1995 33 39 1 1

*High scores indicate streamflow conditions were not conducive to bank erosion, while low scores indicate they were.
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Figure 5-2  Frequency Histogram of the Dry Creek Bank Erosion Scores, 1960 to 1995
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Springs Dam on downstream bank erosion. Flood operations at the dam do not cause the
prolonged flows above the threshold that initiated streambank instability and erosion in
most years.

5.1.2.3 Channel Maintenance and Geomorphology

Flow regulation during flood control operations changes the hydrologic regime, which
can cause a geomorphic response. Most channel adjustments, however, likely take place
within a few decades after dam construction (Mount 1995).

Adequate flows are periodically needed in a natural channel to maintain channel
geomorphic conditions (McBain and Trush 1997). High flows mobilize the streambed
and transport sediments, creating bed forms and cleaning fines from the streambed. Such
flows are necessary to provide suitable spawning and rearing conditions for salmonids.
However, such flows can also scour spawning gravels. Ideally, there is a balance between
periodic mobilization of the streambed, sediment transport processes, and stability of
spawning gravels. Lack of peak flows can reduce spawning success by increased
sedimentation, while frequent peak flows can reduce spawning success through scour.

Land uses and development in the Russian River watershed, including gravel extraction,
agricultural practices, and urbanization, have also influenced channel geomorphic
conditions (Simons & Associates 1991). Distinguishing the effects of flood control
operations from these land-use effects can be problematic.

For instance, on the mainstem Russian River gravel mining operations have altered
channel geomorphic conditions between Healdsburg and Ukiah. This has led to almost 16
feet of channel-bed degradation in the East Fork Russian River and approximately 2 feet
of bed degradation in the Alexander Valley near Cloverdale (EIP 1993).

Table 5-4 presents scoring criteria based on the number of years in which the maximum
flood discharge exceeds the value required to maintain channel geomorphology. A single
score is given for the entire period of record (1960 to 1995), because any single year
alone does not encompass a sufficiently long time-period to assess whether flood control
operations are adequate to maintain channel geomorphic conditions. On average, the
natural channel-forming flow should occur in 2 out of every 3 years (Dunne and Leopold
1978). Conditions meeting this criterion (i.e., 19 to 24 times in 36 years) were assigned a
score of 5. When the channel-forming flow occurs less frequently, lower scores are
applied. Channel-forming flows that occur less than 10 percent of the time (i.e., less
frequently than 1 out of every 10 years) receive a score of 1, and if the natural channel-
forming flow is never equaled or exceeded, the score is 0. The scoring applies equally to
coho salmon, steelhead, and Chinook salmon.
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Table 5-4

Scoring Criteria for Maintenance of Channel Geomorphic Conditions

Score* Annual Flood Exceedance Number of Years per 36-Year
Frequency Period of Record®
5 51-66% 19-24
4 36-50% 14-18
3 21-35% 8-13
2 11-20% 5-7
1 1-10% 4 or less
0 0% 0

* Multiple channel-forming flows that may occur in a single year are counted as one occurrence for that year.
* Score of 5 is greatest, 1 is least.

Mainstem Russian River

The hydrologic record developed from model simulations for regulated flow conditions
using the period 1960-1995 was evaluated to determine the frequency of occurrence of
the channel-forming flow. This flow (as an average one-day discharge) was estimated to
be 9,500 cfs at Hopland, 14,000 cfs at Cloverdale, and 21,000 cfs at Healdsburg (see
Appendix C).

Table 5-5 shows the number of flood events that are predicted to equal or exceed
channel-forming flows at each location (years which do not achieve the channel-forming
flow are not shown), and the resulting score based on the criteria in Table 5-4. The score
is a function of the number of years between 1960 and 1995 that have at least one flood
event as an annual maximum that equals or exceeds the channel-forming discharge.

The results show that at Hopland and Cloverdale, at least one channel-forming discharge
occurs in 50 percent of the 36 years modeled (18 times out of 36 years). Therefore, a
score of 4 is given to these locations, indicating that the flood regime on the Upper Reach
Russian River is adequate to maintain channel geomorphic conditions. At Healdsburg,
the channel-forming discharge is exceeded in 21 of the 36 years assessed, so this channel
region is assigned a score of 5. This reflects the fact that peak flow events at Healdsburg
are relatively unaffected by flood control operations at Coyote Valley Dam.

Dry Creek

The hydrologic record developed from model simulations for regulated flow conditions
using the period 1960-1995 was evaluated to determine the frequency of occurrence of
the channel-forming flow. The channel-forming discharge (as an average daily flow) on
Dry Creek was estimated to be 7,000 cfs near Geyserville (below the Pena Creek
tributary confluence). Table 5-6 shows the number of simulated flood events that equal or
exceed the channel-forming flow (years that do not achieve the channel-forming flow are
not shown). Results show 6 years that equal or exceed the channel-forming discharge on
Dry Creek. This represents a 17 percent frequency for the 36-year period of record, and
therefore the score is 2. This is a low score, indicating that flood control operations have
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Table 5-5 Tally of Flow Events Exceeding Channel-Forming Discharge (as
Average Daily Flow) and Score for Mainstem Russian River

Hopland Cloverdale Healdsburg
9,500 cfs 14,000 cfs 21,000 cfs
1960 1 2 2

1962
1963
1965
1966
1967
1969
1970
1971
1973
1974
1975
1978
1980
1982
1983
1984
1986
1991
1993
1995

Number of Water Years

with Flow Event that

Equals or Exceeds 18 18 21
Channel-Forming

Discharge

Score* 4 4 5

*Score criteria based on Table 5-4.

Water Year
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Table 5-6 Tally of Flow Events Exceeding Channel-Forming Discharge on Dry

Creek
Water Year Nea;’g}g 3’ Scefl;Ville
1970 4
1971 1
1973 1
1974 2
1978 1
1980 2
Number of Water Years with F low Evept that 6
Equals or Exceeds Channel-Forming Discharge
Score* 2

*Score criteria based on Table 5-4.

reduced the frequency of channel-forming flows in Dry Creek and may not be adequate
to maintain overall channel geomorphic conditions as represented by the historic channel
form.

Immediately below Warm Springs Dam, the channel-forming discharge (as an average
daily flow) is 5,000 cfs. There were no simulated flows over the period of record that
equaled or exceeded the channel-forming discharge. Therefore, the score for the channel
reach between the dam and Pena Creek is 0, indicating potentially inadequate channel
maintenance flow associated with the historic pre-dam channel morphology of Dry
Creek.

Despite the lack of pre-dam geomorphic flows, the spawning gravels in Dry Creek appear
to be suitable for use by coho salmon, steelhead, and Chinook salmon. No evidence of
excessive sedimentation that would inhibit incubation success has been noted, and
successful spawning by Chinook salmon and steelhead have been reported.

As noted in Section 2, Dry Creek has undergone some geomorphic change as a result of
the construction of Warm Springs Dam, agricultural practices, and gravel mining.
Significant channel geomorphic changes were apparently already underway on Dry Creek
prior to the construction of Warm Springs Dam. USACE conducted a study that
concluded that gravel mining on Dry Creek and on the mainstem Russian River had
caused approximately 10 feet of incision along the 14-mile channel length by the mid-
1970s (USACE 1987). The channel incision on Dry Creek initiated lateral instability and
subsequent bank erosion so that channel width had increased from approximately 90 feet
to over 450 feet in some locations in the 1970s (USACE 1987). The 1987 study
concluded that it was unlikely that further channel degradation would occur, but that
continued lateral instability and erosion of the incised channel banks were likely.
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Downstream of Warm Springs Dam, channel geomorphology has already changed
substantially, not only in response to flow regulation associated with the dam, but to
historic pre-dam gravel mining and other land-use activities in the watershed. It is likely
continuing to adjust towards a new equilibrium. With a narrower, incised low-flow
channel, and vegetation encroachment, the pre-dam channel-forming flows may not be
appropriate for Dry Creek in its new configuration. Flows in Dry Creek are still
sufficiently high to mobilize the bed and thus avoid adverse effects associated with
sedimentation of the streambed.

5.1.2.4 Effects of Ramping Rates during Flood Control Operations on Listed Fish
Species

Ramping rates refer to the rate of change in water releases from flood control reservoirs
into mainstem channels. These rates are an important component of flood control
operations, because salmonids can become stranded in downstream channels if flows
recede too quickly.

The analysis of ramping rates on the Russian River assumes the effect of ramping at the
dams is attenuated approximately 5 miles downstream of Coyote Valley Dam past the
confluence with the mainstem Russian River at the Forks, and 1.0 to 1.5 miles
downstream of Warm Springs Dam in Dry Creek to near the Pena Creek confluence. The
evaluation assesses whether the rates of stage change during ramping operations pose a
risk to young salmonids. The evaluation criteria were based on the ramping-rate
guidelines developed by Hunter (1992) and the interim ramping criteria developed in
consultation with CDFG. The Hunter (1992) guidelines are considered a conservative
ramping standard for the Russian River watershed because they were developed on
streams located in the Pacific northwest, a hydrologic regime that is dominated by
snowmelt processes. In the Russian River drainage, storms naturally result in “flashy”
runoff conditions with relatively larger changes in stage compared with snowmelt runoff
conditions. The evaluation criteria are discussed further in Appendix C.

Coyote Valley Dam

Hourly flow-release data at Coyote Valley Dam were inspected for 1997 to 1999.
Typically, ramping rates were approximately 250 cfs/hr for flows between 1,000 cfs to
250 cfs and only infrequently exceeded this ramping rate. For flows below 250 cfs,
ramping rates were generally below 125 cfs/hr and rarely exceeded this rate. Based on the
ramping scoring criteria, flood control operations received a score of 4 or better, when a
stage change criterion of 0.32 ft/hr was met. On the mainstem Russian River, the ramping
performance was evaluated at four cross-sections, located between 3 miles downstream
of Coyote Valley Dam and 5 miles below the dam, near the Perkins Street Bridge
crossing in Ukiah. There are no existing cross-section surveys fu